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(57)Abstract: 

PROBLEM TO BE SOLVED: To supply a liquid crystal display(LCD) panel with 
which the uniform ity of a gap is improved, color non-uniformity is eliminated 
and contrast is improved by preventing the deviation of positions between the 
TFT substrate and CF substrate of the LCD panel. 

SOLUTION: A TFT substrate 1 and a CF substrate 2 are opposed through a 
sealing agent or spacer, exactly aligned, stuck, uniformly pressed later through ;| 
vacuum packing, held between fixed panels 4a and 4b before the setting of 
th said sealing agent and pressed by expanding a rubber plate 3 fixing the 
surrounding on the surface plate 4b in the shape of frame by feeding air from 
an air supplying port 6 while keeping constant the distance between these 
substrates through clamps 5a and 5b. Thus, the warp of the substrate can be 
removed and the reduction in the aligning accuracy of the TFT substrate 1 
!and the CF substrate 2 is prevented so that display definition can be 
improved. 
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Japanese Laid-Open Patent Application No, HE 111-249152 
Entitled "Manufacture Of Liquid Crystal Panel" 



From Page 2, Column 1, Line 1 
To Page 3, Column 4, Line 44 

[What is Claimed is:] 

[Claim 1] A manufacture of a liquid crystal panel in which 
a TFT substrate and a CF substrate are opposed via a sealing 
agent and spacer, exactly aligned, stuck, and uniformly 
pressed through vacuum packing, the manufacture of a liquid 
crystal panel being characterized in that, before curing the 
sealing agent, the substrates are held between a lower fixed 
panel on which the periphery of a rubber plate is fixed in 
the shape of a picture frame and an upper fixed panel 
maintaining a uniform distance therefrom, and air of uniform 
pressure is supplied between the lower fixed panel and the 
rubber plate to expand the rubber plate and press the 
substrates from the lower surface. 

[Claim 2] The manufacture of a liquid crystal panel as 
claimed in claim 1, wherein, after vacuum packing, the 
substrates are turned upside down, placed on the fixed panel, 
and uniformly pressed with a roller from the upper surface, 
before the sealing agent is cured. (The panel is pressed 
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with a film which is pressed by fluid.) 

[Claim 3] The manufacture of a liquid crystal panel, 
wherein the panel is pressed with a film which is pressed by 
fluid. (The film is made of a rubber plate.) 

[Claim 4] The manufacture of a liquid crystal panel, 
wherein the panel is pressed with a film which is made of 
rubber and pressed by fluid. (The fluid is air of uniform 

pressure . ) 

[Claim 5] The manufacture of a liquid crystal panel, 
wherein the panel is pressed with a film which is pressed by 
air of uniform pressure. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to a display panel using 
liquid crystal, and particularly prevents the deviation of 
positions between a TFT substrate and a CF substrate to 
supply a liquid crystal display panel of excellent quality. 
[0002] 

[Prior Arts] 

A liquid crystal panel is manufactured with such a 
method wherein an alignment agent made of polyimide is 
produced through the flexographic printing method or the like 
on a TFT substrate 1, in which transistor elements are 
arranged on a glass substrate in the state of a matrix, and 
on a CF substrate 2, in which a black matrix and R, G and B 



image pixels are arranged in the state of a matrix, and then 
the alignment treatment is performed through the rubbing 
treatment . 
[0003] 

Then, a sealing agent made of epoxy resin and the like 
is provided in the shape of a ring on either one of the TFT 
substrate and the CF substrate through the screen printing 
method, and a plurality of spherical spacers are arranged 
uniformly thereafter. 
[0004] 

The TFT substrate 1 and the CF substrate 2 are arranged 
on an aligning device so as to oppose each other vertically 
to be pressed and stuck after alignment. 
[0005] 

Then, they are taken out of the aligning device, and 
while pressed uniformly, they are left in an oven kept at 

150TI for about one hour. After the cure of the sealing agent 

and formation of a predetermined gap, liquid crystal is 
injected and an injection port is sealed to obtain a panel. 
[0006] 

[Subjects To Be Solved By the Invention] 

In this manufacturing method, after exactly aligning 
the TFT substrate 1 and the CF substrate 2, the seal agent is 
heated and cured with maintaining the accuracy of the 
alignment. However, warp occurs in the TFT substrate 1 and 
the CF substrate 2 during transportation due to their 
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deadweight . 
[0007] 

Difference of the total pitches between the TFT 
substrate 1 and the CF substrate 2 is caused due to the warp 
of the substrates, and thus the aligning accuracy of the TFT 
substrate 1 and the CF substrate 2 is deteriorated, and the 
contrast accuracy and the gap accuracy are also deteriorated, 
thereby the display quality is deteriorated. 
[0008] 

To solve such problems, the method is considered that 
the TFT substrate and the CF substrate are temporarily fixed 
using an ultraviolet curing resin. However, since the 
temporarily fixing adhesive is applied to the end part of the 
panel, that is, the outside of the effective image pixels in 
this method, the warp of the substrates could not be 
prevented and this method was ineffective to the 
deterioration of the positional accuracy in the effective 
screen caused by the difference of the total pitches. 
[0009] 

Though use of an ultraviolet curing resin as the 
sealing agent is also devised, this resin is both ultraviolet 
curing type and heat curing type considering the adherence 
with respect to the substrates and the influence to the 
liquid crystal, and thus the influence of heat in curing 
cannot be avoided. This method was also ineffective to the 
prevention of the warp of the substrates due to their 
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deadweight . 
[0010] 

[Means for Solving the Subjects] 

To solve the aforesaid problems, the manufacture of a 
liquid crystal panel of the present invention has the 
constitution that a TFT substrate and a CF substrate are 
exactly aligned, stuck, uniformly pressed through vacuum 
| packing, and then held between a lower fixed panel onto which 
j the periphery of a rubber plate is fixed in the shape of a 
picture frame and an upper fixed panel maintaining a uniform 
distance therefrom, to expand the rubber plate by feeding air 
between the lower fixed panel and the rubber plate so as to 

j press the substrates from the lower surface. Or, the 

i 

manufacture of a liquid crystal panel has the constitution 
that, after uniformly pressed through vacuum packing, the 
j substrates are turned upside down and placed on a fixed panel 
to be pressed uniformly with a roller from the upper surface. 
[0011] 

With such constitutions, the warp of the substrates is 
able to be removed, which is caused by their deadweight 
during transportation after exactly aligning and sticking the 
TFT substrate 1 and the CF substrate 2 and before the cure of 
the seal agent. Further, the difference of the total pitches 
between the TFT substrate 1 and the CF substrate 2 is 
prevented, the deterioration of the aligning accuracy is 
prevented, and the gap in the effective image pixel part is 
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formed uniformly, thereby a liquid crystal panel of excellent 

contrast and high quality is able to be supplied. 

[0012] 

[Preferred Embodiments of the Invention] 

Embodiments of the present, invention are shown below. 

[0013] 

(Embodiment 1 of the present invention) 

Polyamic acid N-methyl-2-pyrrolidone solution was 

formed 800 angstrom in thickness through the flexographic 
printing method on a TFT substrate 1, in which transistor 
elements were arranged in a matrix on a glass substrate, and 
a CF substrate 2 in which a black:' matrix and R, G and B 
pixels were arranged in a matrix. These substrates were 
heated at 190 <C for 90 minutes to obtain a polyimide skim, 
and then the alignment treatment was performed with a rayon 
cloth. A sealing agent made of epoxy resin was formed on the 
substrates through the screen printing method and glass 
spacers of 5um in average diameter were dispersed in the 
density of lOO/mm*. uv temporarily fixing adhesives were 
applied in four places on these substrates by a dispenser.. 
[0014] 

Then, the TFT substrate 1 and the CF substrate 2 were 
opposed, mounted on an aligning device, and exactly aligned, 
and then the temporarily fixing adhesive was cured by 
pressing the substrates with the power of 0.3 kg/cm 2 and at 
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the same time by irradiating the substrates with the 
ultraviolet of 500 mj/cm 2 . These substrates were held 
between the fixed panels 4a and 4b with uniformly pressed 
through vacuum packing. Air of 1.2 kg/cm 2 was supplied from 
an air supplying port 6 to the gap between the fixed panel 4b 
and a rubber plate 3 which is fixed its periphery on the 
fixed panel 4b in the shape of a picture frame with 
maintaining the distance between the substrates uniform by 
clamps 5a and 5b, and the rubber plate 3 was expanded to 
press the substrates from the lower surface, thereby the warp 
due to their deadweight was removed. Then, the substrates 

were heated at 150 °C for 60 minutes to cure the sealing 

agent, liquid crystal was injected, and the injection port 
was sealed to obtain the panel . 
[0015] 

The aligning accuracy between the TFT substrate 1 and 

the CF substrate 2 of this panel was within. ± 2mm, and the 

in-surface gap was also uniform. 
[0016] 

The liquid crystal panel, which was obtained by 
injecting the liquid crystal material to the panel obtained 
as described above, sealing the injection port and sticking a 
polarizing plate, caused no leak of light from the BM end 
portion, had the excellent gap accuracy such as the in- 
surface gap accuracy of ±0.2 |im and had no deterioration of 
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contrast* 
[0017] 

(Embodiment 2 of the present invention) 

In the same way as the Embodiment 1 of the present 
invention, the stuck panel was turned upside down and placed 
on a fixed panel 8 with uniformly pressed through vacuum 
packing, and was pressed from the upper surface by a roller 7 
with the power of 0.5 Kg/cm 2 , so as to remove the warp due to 
its deadweight. Then, the panel was heated at 150 °C for 60 
minutes to cure the sealing agent, and then liquid crystal 
was injected and the injection port was sealed to obtain the 

panel . 
[0018] 

The aligning accuracy between the TFT substrate and the 
CF substrate of this panel was within ± 2 jam, and the in- 

surface gap was also uniform. 
[0019] 

The liquid crystal panel, which was obtained by 
injecting the liquid crystal material to the panel obtained 
as described above, sealing the injection port and sticking a 
polarizing plate, causes no leak of light from the BM end 
portion, had the excellent gap accuracy such as the in- 
surface gap accuracy of ±0.2 pirn and had no deterioration of 

contrast . 
[0020] 
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(Comparative Example) 

In the same way as the embodiments, the stuck panel was 
heated at 150 <C for 60 minutes with uniformly pressed 
through vacuum packing to cure the sealing agent, liquid 
crystal was injected and the injection port was sealed to 
obtain the panel. 
[0021] 

The aligning accuracy between the TFT substrate and the 
CF substrate of this panel was ±10 um or more because of the 

warp of the panel due to its deadweight. 
[0022] 

The liquid crystal panel, which was obtained by 
injecting the liquid crystal material to the panel obtained 
as described above, sealing the injection port and sticking a 
polarizing plate, caused leak of light from the BM end 
portion, had the low gap accuracy such as the in-surface gap 
accuracy of ±0.6 jim and had deteriorated contrast. 
[0023] 
(Notes) 

In the embodiments of the present invention, the method 
of supplying air of uniform pressure between the lower fixed 
panel and the rubber plate, which is fixed its periphery on 
the lower fixed panel in the shape of a picture frame, as 
well as the method of pressing with a roller are shown as the 
pressing method. However, the present invention is not 
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limited thereto, and any methods are applicable as far as 

capable of uniformly pressing. 

[0024] 

For example, pressure may be applied by fluid (water, 
oil, air and the like) through a film (rubber, vinyl and the 
like) . 

[0025] 

[Effects of the Invention] 

In the present invention, the warp of the TFT substrate 
and the CF substrate due to their deadweight is able to be 
removed before the sealing agent is cured after exactly 
aligning them,, the difference of the total pitches between 
the TFT substrate and the CF substrate is prevented, the 
deviation of positions is never caused, and the gap in the 
effective image pixel part is able to be formed uniformly. 
Further, the influence of the shrinkage of the seal agent in 
curing as well as the influence of the stress due to the warp 
of the substrates and thermal expansion are reduced. 
Accordingly, a panel of excellent aligning accuracy is able 
to be produced, and a liquid crystal panel including no 
problem such as non-uniformity of color and having no 
deterioration of contrast is able to be supplied. 
[Brief Description of the Drawings] 

[Fig. 1] a constitutional view of balloon pressure of the 
present invention after the vacuum packing step 
[Fig. 2] A constitutional view of roller pressure of the 
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present invention after the vacuum packing step 
[Fig. 3] An illustration showing the substrates having warp 
due to their deadweight and caused the difference of total 
pitches 

[Description of the References] 

1 TFT substrate 

2 CF substrate 

3 Rubber plate 

4a and 4b Fixed panels 
5a and 5b Clamps 

6 Air supplying port 

7 Roller 

8 Fixed panel 
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